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(54) SEMICONDUCTOR ELEMENT AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
element in which the absorption of visible light of a 
semiconductor active layer is prevented and a thin film 
transistor and a light-emitting element are formed easily. 
SOLUTION: For the light-emitting element 10 formed on a 

substrate 1, an nH:ype light-emitting layer 3 composed of n- Jjf* 

type ZnO and a p-type light-emitting layer 4 composed of p- ^ s ^ 32 r ^ 

type ZnO and formed on a lower electrode 2 composed of b i'i 

ZnO and an upper electrode 5 composed of ITO is formed on 5 ~*322BSZI [ TB^ ^B; 
the p-type light-emitting layer 4. For the thin film transistor *^Lg ^ 



20, which switches the light- emitting element 10 r the L^J Tffi^^^ 




13 
{ 



semiconductor active layer 13 composed of i~type ZnO is 1 ^ 

formed via an insulation layer 12 composed of Si02 on a gate 1£ 
1 1 composed of ZnO and a drain 15 and a source 16 
composed of ITO are formed via a contact layer 14, 
composed of n-type ZnO on the semiconductor active layer 
13. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by forming a thin film transistor with the semi- 
conductor barrier layer which penetrates the light, and the light emitting device which has the 
luminous layer with said same semi-conductor barrier layer and principal component on the same 
substrate. 

[Claim 2] The semiconductor device according to claim 1 characterized by said luminous layer 
penetrating the light. 

[Claim 3] Said semi-conductor barrier layer and said luminous layer are a semiconductor device 
according to claim 1 or 2 characterized by using a zinc oxide as a principal component. 
[Claim 4] Said light emitting device is a semiconductor device according to claim 1 to 3 characterized 
by having the up electrode and lower electrode which impress an electrical potential difference, and 
said lower electrode using a zinc oxide as a principal component. 

[Claim 5] The manufacture approach of the semiconductor device characterized by said semi- 
conductor barrier layer and said luminous layer consisting of the ingredient of the same principal 
component in the manufacture approach of the semiconductor device in which the thin film transistor 
which has a semi-conductor barrier layer, and the light emitting device which has a luminous layer 
were formed on the same substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device in which the light emitting 
device and the thin film transistor (TFT) were formed on the same substrate, and its manufacture 
approach, 
[0002] 

[Description of the Prior Art] The semiconductor device of the spontaneous light type which 
integrated light emitting devices, such as an organic electroluminescence (EL) component, and the 
thin film transistor which switches a light emitting device is used for a flat-surface mold display etc. 
[0003] The semi-conductor barrier layer which consists of silicon system ingredients, such as an 
amorphous silicon and polycrystalline silicon, through an insulating layer on the gate where the thin 
film transistor was formed on substrates, such as glass, is formed. On a semi-conductor barrier layer, 
the source and a drain are formed through a contact layer. A contact layer is prepared in order to 
secure the ohmic junction to the source and a drain. If an electrical potential difference is impressed 
to the gate, the switching element to which the source and a drain are connected electrically and 
change from a thin film transistor will be turned on. 

[0004] Between the up electrode and the lower electrode, a luminous layer is inserted and the light 
emitting device is constituted. And if a switching element is turned on, an electrical potential 
difference will be impressed between the up electrode of a light emitting device, and a lower 
electrode, and a luminous layer will emit light, 
[0005] 

[Problem(s) to be Solved by the Invention] However, according to the above-mentioned conventional 
semiconductor device, the semi-conductor barrier layer of the thin film transistor formed with the 
ingredient of a silicon system absorbs the light. For this reason, in order to prevent malfunction by 
the incidence of the light from the outside, the protection-fronrHight layer needed to be prepared, 
and there was a problem to which structure becomes complicated. 

[0006] Moreover, if it is a conductive ingredient, since it is good, communalization of a production 
process or a manufacturing installation is possible for the gate of a thin film transistor, the source, a 
drain and the up electrode of a light emitting device, and a lower electrode. However, respectively, 
since ingredients differ, communalization of a production process or a manufacturing installation is 
difficult for the contact layer of a thin film transistor, a semi-conductor barrier layer, and the 
luminous layer of a light emitting device, and they had the problem which requires a manufacturing 
cost. 

[0007] This invention aims at offering the semiconductor device which can form a thin film transistor 
and a light emitting device easily while it can prevent absorption of the light of a semi-conductor 
barrier layer. Moreover, this invention aims at offering the manufacture approach of the 
semiconductor device which can form easily the semiconductor device which has a thin film 
transistor and a light emitting device. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the semiconductor 
device of this invention is characterized by forming a thin film transistor with the semi-conductor 
barrier layer which penetrates the light, and the light emitting device which has the luminous layer 
with said same semi-conductor barrier layer and principal component on the same substrate. 



According to this configuration, while being able to form a semi-conductor barrier layer and a 
luminous layer with the same membrane formation equipment the spontaneous light type 
semiconductor device which has a thin film transistor without absorption of the light is obtained. 
[0009] Moreover, this invention is characterized by said luminous layer penetrating the light in the 
semiconductor device of the above-mentioned configuration. According to this configuration, it 
becomes possible to obtain a transparent spontaneous light type semiconductor device. 
[0010] Moreover, this invention is characterized by said semi-conductor barrier layer and said 
luminous layer using a zinc oxide as a principal component in the semiconductor device of each 
above-mentioned configuration. According to this configuration, the semiconductor device which can 
emit light in the fight of blue short wavelength is obtained from ultraviolet. 

[0011] Moreover, this invention has the up electrode and lower electrode with which said light 
emitting device impresses an electrical potential difference in the semiconductor device of each 
above-mentioned configuration, and said lower electrode is characterized by using a zinc oxide as a 
principal component According to this configuration, the lower electrode which consists of a zinc 
oxide shows good crystallinity, and the good luminescence property of a luminous layer is acquired by 
a lower electrode s serving as a buffer layer and forming a luminous layer on it. 
[0012] Moreover, the manufacture approach of the semiconductor device of this invention is 
characterized by said semi-conductor barrier layer and said luminous layer consisting of the 
ingredient of the same principal component in the manufacture approach of the semiconductor device 
in which the thin film transistor which has a semi-conductor barrier layer, and the light emitting 
device which has a luminous layer were formed on the same substrate. According to this 
configuration, a semi-conductor barrier layer and a luminous layer can be formed with the same 
membrane formation equipment. 

[0013] In addition, in this invention, when saying, "A principal component is the same", and a 
component is completely the same about a semi-conductor barrier layer and a luminous layer, the 
case where the physical properties from which the stoichiometric ratio of each component 
presentation differs mutually, and differs mutually are shown and the case where the accessory 
constituent is doped by one [ at least ] base material are also included. For example, when the semi- 
conductor barrier layer was formed with the zinc oxide of i mold, the impurity of a minute amount is 
doped to the zinc oxide of a base material or a luminous layer is formed with the zinc oxide of n mold 
by making oxygen suffer a loss, the principal component (zinc oxide) of a semi-conductor barrier layer 
and a luminous layer is the same. 
[0014] 

[Embodiment of the Invention] The operation gestalt of this invention is explained with reference to a 
drawing below. Drawing 1 and drawing 2 are the top views and circuit diagrams showing the 
semiconductor device of the 1st operation gestalt. The semiconductor device 30 of this operation 
gestalt is carried in the flat-surface mold display. A semiconductor device 30 is arranged in the shape 
of a matrix, and each has become 1 pixel of a flat-surface mold display. 

[0015] The 1 -pixel semiconductor device 30 consists of the thin film transistor 20 and the light 
emitting device 10. The gate 1 1 (it corresponds to G of drawing 2 ) of a thin film transistor 20 (it 
corresponds to T1 [ of drawing 2 ] - T four) is connected to the train selection line 33. The source 16 
(it corresponds to S of drawin g 2 ) of a thin film transistor 20 is connected to the line selection line 
31. 

[0016] When the gate 11 is high-level, the source 16 and a drain 15 (it corresponds to D of drawing 
2 ) are connected electrically. Thereby, a thin film transistor 20 functions as a switching element. 
When the gate 1 1 is a low level, a thin film transistor 20 serves as OFF. 

[0017] Moreover, the drain 15 is connected to the lower electrode 2 of a light emitting device 20. The 
up electrode 5 of a light emitting device 10 is connected to the actuation power-source line 32 which 
is a current source. Therefore, if the signal of a low level is given to the line selection line 31 of 1 by 
the line drive circuit 35, the thin film transistor (for example, T1, T2) connected to the line selection 
line 31 will be chosen. 

[0018] If a signal level is impressed to the train selection line 33 to which the predetermined pixel 
was connected by the train drive circuit 36, an electrical potential difference will be impressed 
between the lower electrode 2 of the light emitting device 20 of a predetermined pixel, and the up 
electrode 5. Thereby, the light emitting device 10 (it corresponds to L of drawing 2 ) of a position 



emits light. And a signal level is impressed to the line selection line 31 which adjoins by the line drive 
circuit 35 one by one, the predetermined pixel of each line emits light, and one screen is formed. 
[0019] Drawing 3 shows the sectional view of a semiconductor device 30. The light emitting device 10 
and the thin film transistor 20 are formed on the substrate 1 with which a semiconductor device 30 
consists of sapphire, p mold luminous layer 4 which consists of ZnO of n mold luminous layer 3 which 
consists of ZnO of n mold, and p mold is formed on the lower electrode 2 with which a light emitting 
device 10 consists of ZnO (zinc oxide) of n mold. On p mold luminous layer 4, the up electrode 5 
which consists of ITO (indium oxide tin) is formed, 

[0020] The semi-conductor barrier layer 13 which consists of ZnO of i mold through the insulating 
layer 12 which consists of Si02 on the gate 1 1 where a thin film transistor 20 consists of ZnO is 
formed. On the semi-conductor barrier layer 13, the drain 15 and the source 16 which consist of ITO 
through the contact layer 14 which consists of ZnO of n mold are formed. Moreover, the drain 15 is 
connected to the lower electrode 2 of a light emitting device 10. 

[0021] The manufacture approach of the semiconductor device 30 of the above-mentioned 
configuration is explained below with reference to drawing 4 - drawing 12 . Drawin g 4 and drawin g 5 
show the lower electrode formation process. As shown in drawing 4 , on a substrate 1, the ZnO film 
22 of n mold is formed by the approach of pulse laser deposition (it is called "PLD" below Pulsed 
Laser Deposition:) etc. 

[0022] PLD is the approach of irradiating laser intermittently on the front face of the target matter 
placed into the vacuum chamber, making emit the constituent of a target by the excitation state, 
making deposit the scattering particle on the substrate installed in opposite, and forming a thin film. It 
has the descriptions — it is easy to obtain the crystalline outstanding film with the high degree of 
freedom of the possibility of membrane formation of the high-melting matter, and equipment. 
[0023] Epitaxial growth can be carried out if ZnO is formed on the substrate 1 which consists of 
sapphire. Since it is used for an electrode, in order to make it low resistance, the ZnO film 22 dopes 
impurities, such as aluminum, B, Ga, and In, and is formed. 

[0024] On the ZnO film 22, it is applied with a spinner etc., and a resist 21 carries out exposure 
development and patterning is carried out to a predetermined configuration. And a resist 21 is 
removed after etching the ZnO film 22 by approaches, such as RIE (Reactive Ion Etching), as shown 
in drawin g 5 . Thereby, the lower electrode 2 and the gate 11 are formed. 

[0025] Drawin g 6 and drawing 7 show the insulator layer / barrier layer formation process. As shown 
in drawing 6 , on the lower electrode 2 and the gate 1 1, Si02 film 23 is formed by approaches, such 
as plasma CVD. On Si02 film 23, the i-ZnO film 24 which consists of an abbreviation intrinsic 
semiconductor (i-type semiconductor) is formed by PLD etc. Usually, ZnO shows the conductivity of 
n mold by existence of level based on an oxygen deficiency. However, the deficit of oxygen can be 
compensated with introducing an oxygen radical etc. at the time of membrane formation, and the ZnO 
film near an intrinsic semiconductor can be formed. 

[0026] On the i-ZnO film 24, it is applied with a spinner etc., and a resist 21 carries out exposure 
development and patterning is carried out to a predetermined configuration. And a resist 21 is 
removed after etching Si02 film 23 and the i-ZnO film 24 by approaches, such as RIE, as shown in 
drawin g 7 . Thereby, an insulating layer 12 and the semi-conductor barrier layer 13 are formed. 
[0027] Drawing 8 and drawing 9 show the n-type-semiconductor film formation process. As shown in 
drawing 8 , on the semi-conductor barrier layer 13 and the lower electrode 2, the n-ZnO film 25 
which consists of a n-type semiconductor is formed by PLD etc. As mentioned above, the ZnO film 
of n mold can be easily formed by addition of an oxygen deficiency or an impurity. 
[0028] On the n-ZnO film 25, it is applied with a spinner etc., and a resist 21 carries out exposure 
development and patterning is carried out to a predetermined configuration. And a resist 21 is 
removed after etching the n-ZnO film 25 by approaches, such as RIE, as shown in drawing 9 . 
Thereby, n mold luminous layer 3 and the contact layer 14 are formed. 

[0029] In addition, over etching of the semi-conductor barrier layer 13 is carried out by etching of the 
n-ZnO film 25, thickness becomes thin, and a desired property may not be acquired. For this reason, 
it is more desirable when thickness of the i-ZnO film 24 used as the semi-conductor barrier layer 13 
is thickened beforehand. 

[0030] Drawing 10 and drawing 1 1 show the p type semiconductor film formation process. As shown 
in drawing 10 , on n mold luminous layer 3 and the contact layer 14, the p-ZnO film 26 which consists 



of a p type semiconductor is formed by PLD etc. By plasma-izing nitrous oxide and introducing in a 
chamber, ZnO can introduce N into compensating an oxygen deficiency and coincidence as an 
acceptor. In addition, Ga and N are simultaneously introduced by using the ZnO target which carried 
out little addition of the Ga, and the ZnO film of p mold can be formed. 

[0031] On the p-ZnO film 26, it is applied with a spinner etc., and a resist 21 carries out exposure 
development and patterning is carried out to a predetermined configuration. And a resist 21 is 
removed after etching the p-ZnO film 26 by approaches, such as RIE, as shown in drawing 1 1 . 
Thereby, p mold luminous layer 4 is formed. Therefore, pn junction is formed of n mold luminous layer 
3 and p mold luminous layer 4, and light emitting diode is constituted. 

[0032] Drawing 12 shows the up electrode formation process. The ITO film 27 is formed by plasma 
CVD etc. on p mold luminous layer 4 and the contact layer 14. On the ITO film 27, it is applied with a 
spinner etc., and a resist 21 carries out exposure development and patterning is carried out to a 
predetermined configuration. And a resist 21 is removed after etching the ITO film 27 by approaches, 
such as RIE. Thereby, as shown in above-mentioned drawing 3 , the up electrode 5, a drain 15, and 
the source 16 are formed, and a semiconductor device 30 is obtained. 

[0033] The lower electrode 2, the up electrode 5, the gate 11, a drain 15, and the source 16 may be 
formed with metal thin films, such as In, aluminum, and Cr. Moreover, when forming in transparence, 
oxide ingredients, such as a zinc oxide, indium oxide, and tin oxide, AZO (aluminum-oxide zinc), etc. 
may be used. 

[0034] Moreover, although the thin film transistor 20 is the so-called bottom product gate mold with 
which the gate 1 1 was caudad allotted and a drain 15 and the source 16 were arranged up, you may 
make it the so-called top gate mold with which the gate 1 1 was allotted up and a drain 15 and the 
source 16 were arranged caudad. 

[0035] Drawing 1 3 is the sectional view showing the semiconductor device 31 of the 2nd operation 
gestalt. The same sign is given to the same part as the 1st operation gestalt shown in above- 
mentioned drawing 1 of explanation for convenience - drawing 12 . A different point from the 1st 
operation gestalt is a point of having formed the stopper layer 17 which consists of SiN in the top 
face of the semi-conductor barrier layer 13, Other configurations are the same as that of the 1st 
operation gestalt. 

[0036] Drawing 14 shows the stopper layer formation process. An SiN film is formed by plasma CVD 
etc. after the insulator layer / barrier layer formation process shown in above-mentioned drawing 7 . 
And a resist is applied with a spinner etc., exposure development is carried out and patterning is 
carried out to a predetermined configuration. Then, an SiN film is etched by approaches, such as RIE, 
and a resist is removed. Thereby, the stopper layer 17 is formed in the top face of the semi- 
conductor barrier layer 13. 

[0037] Since RIE can give selectivity by the gas used at the time of etching of the n-ZnO film 25 
(refer to drawing 8 ) which forms the contact layer 14, over etching of the semi-conductor barrier 
layer 13 is not carried out by forming the stopper layer 17. Thereby, property degradation of a thin 
film transistor 20 can be prevented. 

[0038] According to the 1st and 2nd operation gestalt, the semi-conductor barrier layer 13 of a thin 
film transistor 20 is formed of ZnO of i mold. Since ZnO of i mold is a transparent material, it 
penetrates the light. Therefore, since there is no absorption of the light of the semi-conductor barrier 
layer 13, even if there is no protection-from-light layer, malfunction by absorbing outdoor daylight 
can be prevented. 

[0039] And since the semi-conductor barrier layer 13 consists of ZnO of i mold and the luminous 
layer (3 4) of a light emitting device 10 consists of ZnO of n mold and p mold, the membrane 
formation equipment of the semi-conductor barrier layer 13 and a luminous layer (3 4) can be 
communalized. Thereby, the semiconductor device of the spontaneous light type which can prevent 
malfunction by absorption of outdoor daylight can be manufactured easily, without preparing a 
protection-from-light layer. 

[0040] Furthermore, each electrode, a contact layer, and an insulating layer are formed with a 
transparent ingredient (ITO, ZnO, Si02), and since transparent silicon on sapphire is used, the whole 
semiconductor device is formed in transparence. By this, the semiconductor device of each above- 
mentioned operation gestalt can be attached in the parts of the windshield of an automobile etc., 
information can be displayed, and the activity application of a semiconductor device can be expanded. 



[0041] Moreover, ZnO has the almost same band gap as GaN generally known as a luminescent 
material of blue glow, and its exciton binding energy is larger than GaN. For this reason, the light 
emitting diode which consists of ZnO can make blue glow emit light with luminous efficiency higher 
than the light emitting diode which consists of GaN. Moreover, by adding impurities, such as Cd and 
Mg, to ZnO, a band gap can be controlled and luminescence of the lights, such as blue, is also 
possible. 

[0042] According to each above-mentioned operation gestalt, the spontaneous light type 
semiconductor device which can emit light in blue short wave Nagamitsu from ultraviolet can be 
manufactured easily. Therefore, the optical-communication equipment which can increase the 
information density of data communication can be constituted easily. Moreover, the spontaneous light 
type flat-surface mold display which carried the spontaneous light type semiconductor device can be 
constituted easily. 

[0043] In each above-mentioned operation gestalt, sapphire is used as an ingredient of a substrate 1. 
If silicon on sapphire is used, epitaxial growth of the ZnO can be carried out and a crystalline good n- 
type semiconductor can be formed easily. Moreover, if the substrate which changes to sapphire and 
consists of glass is used, a semiconductor device can be formed cheaply. 

[0044] In this case, although glass does not have crystallinity, the lower electrode 2 can be formed by 
ZnO and a crystalline good luminous layer (3 4) can be formed by making it function as a buffer layer. 
That is, a stacking tendency becomes good as the crystal which carried out c-axis oriented is 
obtained easily and thickness becomes thick, even if ZnO forms membranes on a glass substrate. For 
this reason, ZnO of n mold with which the lower electrode 2 used as the substrate of a luminous layer 
serves as a buffer layer, and serves as a luminous layer can be formed with sufficient crystallinity by 
forming 1000A or more of thickness of the lower electrode 2. 

[0045] Although the whole semiconductor device becomes less transparent, even if it uses silicon as 
an ingredient of a substrate 1, a semiconductor device can be formed cheaply. A crystalline good 
luminous layer (3 4) can be formed by forming the lower electrode 2 by ZnO and operating it as a 
buffer layer like the above, also in this case. 

[0046] In addition, invention which has the following configurations is included in the above-mentioned 
concrete operation gestalt. 

[0047] (1) The semiconductor device characterized by forming a thin film transistor with the semi- 
conductor barrier layer which penetrates the light, and the light emitting device which has the 
luminous layer with said same semi-conductor barrier layer and principal component on the same 
substrate which consists of sapphire. While being able to obtain easily the semiconductor device 
which prevents malfunction by a semi-conductor barrier layer absorbing outdoor daylight, and can 
carry out spontaneous light of it according to this configuration, a crystalline good luminous layer can 
be obtained easily. 

[0048] (2) The semiconductor device characterized by forming a thin film transistor with the semi- 
conductor barrier layer which penetrates the light, and the light emitting device which has the 
luminous layer with said same semi-conductor barrier layer and principal component on the same 
substrate which consists of glass. [0049] which can obtain easily and cheaply the semiconductor 
device which according to this configuration prevents malfunction by a semi-conductor barrier layer 
absorbing outdoor daylight, and can carry out spontaneous light of it (3) It is the manufacture 
approach of the semiconductor device characterized by forming simultaneously the cascade screen 
of 1 of said thin film transistor thin film, and the cascade screen of 1 of said luminous layer while 
consisting of the ingredient with the principal component same [ said semi-conductor barrier layer 
and said luminous layer ] in the manufacture approach of the semiconductor device in which the thin 
film transistor which has a semi-conductor barrier layer, and the light emitting device which has a 
luminous layer were formed, on the same substrate. 

[0050] According to this configuration, for example, the lower electrode of the contact layer of a thin 
fifm transistor, the luminous layer of a light emitting device, the gate of a thin film transistor, and a 
light emitting device, the drain of a thin film transistor, the source, the up electrode of a light emitting 
device, e tc. can be used as the respectively same ingredient, membranes can be formed 
simultaneously, and manufacture manday can be reduced, 
[0051] 



[Effect of the Invention] According to the semiconductor device of invention of claim 1, the semi- 
conductor barrier layer of a thin film transistor penetrates the light, and since the principal 
component of this semi-conductor barrier layer and the luminous layer of a light emitting device is 
the same, a semi-conductor barrier layer and a luminous layer can be formed with the same 
membrane formation equipment. Therefore, the semiconductor device which prevents malfunction by 
a semi-conductor barrier layer absorbing outdoor daylight, and can carry out spontaneous light of it 
can be obtained easily. 

[0052] Moreover, since the luminous layer of a light emitting device penetrates the light according to 
the semiconductor device of invention of claim 2, it becomes possible to form the transparent 
semiconductor device which can carry out spontaneous light. Thereby, the activity application of a 
spontaneous light type semiconductor device is expandable, 

[0053] Moreover, since the principal component of the semi-conductor barrier layer of a thin film 
transistor and the luminous layer of a light emitting device consists of a zinc oxide according to the 
semiconductor device of invention of claim 3, a semi-conductor barrier layer and a luminous layer can 
be formed with the same membrane formation equipment, and the semiconductor device which can 
carry out spontaneous light of the light of blue short wavelength can be easily obtained from 
ultraviolet. The spontaneous light type flat-surface mold display which carried by this the optical- 
communication equipment which can increase the information density of data communication, and a 
spontaneous light type semiconductor device can be constituted easily. 

[0054] Moreover, since the lower electrode of a light emitting device consists of a zinc oxide 
according to the semiconductor device of invention of claim 4, the crystallinity of the field which 
forms a luminous layer can be secured and a light emitting device can be formed on a cheap glass 
substrate etc. 

[0055] Moreover, since the principal component of a semi-conductor barrier layer and the luminous 
layer of a light emitting device is the same according to the manufacture approach of the 
semiconductor device invention of claim 5 r a semi-conductor barrier layer and a luminous layer can 
be formed with the same membrane formation equipment. Thereby, a manufacturing cost is reducible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the semiconductor device of the 1st operation gestalt of this 
invention. 

[Drawi ng 2] It is the circuit diagram showing the semiconductor device of the 1st operation gestalt of 
this invention. 

[Drawin g 3] It is the sectional view showing the semiconductor device of the 1st operation gestalt of 
this invention. 

[Drawing 4] It is drawing showing the lower electrode formation process of the semiconductor device 
of the 1st operation gestalt of this invention. 

[Drawing 5] It is drawing showing the lower efectrode formation process of the semiconductor device 
of the 1st operation gestalt of this invention. 

[Drawing 6] It is drawing showing the insulator layer / barrier layer formation process of the 
semiconductor device of the 1st operation gestalt of this invention. 

[Dr awing 7] It is drawing showing the insulator layer / barrier layer formation process of the 
semiconductor device of the 1st operation gestalt of this invention. 

[ Drawing 8] It is drawing showing the n-type-semiconductor film formation process of the 
semiconductor device of the 1st operation gestalt of this invention. 

[Drawi ng 9] It is drawing showing the n-type-semiconductor film formation process of the 
semiconductor device of the 1st operation gestalt of this invention. 

[Drawing 10] It is drawing showing the p type semiconductor film formation process of the 
semiconductor device of the 1st operation gestalt of this invention. 

[Drawing 11 ] It is drawing showing the p type semiconductor film formation process of the 
semiconductor device of the 1st operation gestalt of this invention. 

[Drawing 12] It is drawing showing the up electrode formation process of the semiconductor device of 
the 1st operation gestalt of this invention. 

[Drawing 13] It is the sectional view showing the semiconductor device of the 2nd operation gestalt 
of this invention. 

[Drawing 14] It is drawing showing the. stopper layer formation process of the semiconductor device 
of the 2nd operation gestalt of this invention. 
[Description of Notations] 

1 Substrate 

2 Lower Electrode 

3 N Mold Luminous Layer 

4 P Mold Luminous Layer 

5 Up Electrode 

10 Light Emitting Device 

11 Gate 

12 Insulating Layer 

13 Semi-conductor Barrier Layer 

1 4 Contact Layer 

15 Drain 

16 Source 

20 Thin Film Transistor 



30 40 Semiconductor device 

31 Line Selection Line 

32 Actuation Power-Source Line 

33 Train Selection Line 

35 Line Drive Circuit 

36 Train Drive Circuit 
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